8A No. 1 Hole 


Goal 

Demonstrate the feasibility of conducting methane pre-drainage activities from the 
surface using articulated drilling. Demonstrate a method to reliably de-water the 
horizontal well bore. Drill under balanced. 


Problems 

Wilson concurrence of well plan only at last minute 

No clear project oversight from WellTech (prime vendor) 

S.W. Jack rig was not set-up as required - make-up tongs/ dies; pull down capability 

Wilson back-up directional hand inexperienced 

Difficulty detecting when bit started to leave coal formation 

Morning reports not available 

Failed to reach target depth - torque & drag exceeded expectations 

Flow Line not adequately secured 

Rig floor progress plots were not kept up 

Difficulty re-entering previously drilled sidetracks to clean holes mmmy 

Pits leaked 7 O 

Awkward vendor organizational structure - WellTech, Wilson, S.W. Jack J j 

1 ! 

What went well 

Perfect radius - intercepted +/- 2 ft of cavity 
Pump jack de-watering pump system 


Lessons Learned 

Involve field crews in well planning process 
Use contract field engineer to oversee drilling operations 
Have flow lines buried 
Use correct drilling rig for the job 

Clean-up drilling fluid in order to detect changes in formation 
Take decisive action when bit leaves coal; pull back and sidetrack 
Use MWD to get into previously drilled holes to flush 

^100 1S39 




Articulated Drilling - Project Review 

Problems 

Organizational 
Planning 
Communication 
Supervision 

Morning Reports 
Progress Plots 

Equipment - Pumps, Spares 

Location - Pits 

Start-up - Hole not deep enough, parts & supplies 
Failed to Reach Target Depth - Torque & drag 
Difficulty Detecting Floor & Roof 

Flow line 

Blowing holes clean - markers 


Lessons Learned 
Steering 


WILSON DOWNHOLE SERVICES 

Oivwon of Houston 6ngmo«fS. inc. 


220 EAST 16TH STREET • TRAVERSE CITY, Ml 48684 • 616-947-2977 • FAX: 616-947-2978 


May 30. 1 997 


Mr. Joe Zupanick 
US Steel Mining Co. 
Pinnacle Creek Rd. 
Pineville, WV 24874 

Dear Joe: 

The following information is a breakdown of the daily activities, in hours, for all 
operations performed in that 24 hour period. This information is derived from the 
directional driller's daily reports and log books. 

DAY »1 . TRAVEL 
5/1/97 Move rig in and rig up. Wilson Downhole Services drillers 

travel to West Virginia 


DAY Wl . OPERATIONAL 
5/2/97 Load drill pipe and drill collars on trailer and drive to location. 
Depth 634' Trip in with bk #1 , 4VS drill collar, and 3 V4" drill pipe 3 hrs. 

Drill 6Vi" hole from 634' - 710' T.V.D 1 hrs. 

Trip out and load 4 J /i" drill collars and VAT drill pipe on trailer 6 hrs. 

Hook up mud pumps and wait on directional tools 1.5 hrs. 

Unload directional tools & MWD equipment 2.5 hrs. 

Pick up directional bottom hole assembly & MWD 3 hrs. 

Test motor and trip in hole 2 hrs. 

Work on mud pump and reline mud pits 5 hrs. 

DAY #3 ■ OPERATIONAL 

5/3/97 Drill radius with 4° motor in 4%" hole 6.5 hrs. 

Depth 710' Work on mud pump, 5 swabs leaking, liner not staying cool 17.5 hr 

DAY #4 « OPERATIONAL 

5/4/97 Work on mud pumps 3.5 hrs. 

Depth 805* Drill radius in W hole 7.5 hrs. 

Trip out of hole for drill out motor and new bit 7 hrs. 

Test motor and MWD, trip in hole 3 hrs. 

Drilling @ 862' 3 hrs. 


I 



August 27, 1997 


To: Lawrence Stacy 
Fr: Joe Zupanick 

Re: Plan to mine into Articulated Holes on 8A (DW-1 ) 


Current gas production is 160 mcfd (110 cfm) of methane. 

Compressor is pulling a vacuum on the hole. The vacuum control valve is set to control 
the compressor vacuum at the surface to -3.0 psig. This should provide slight pull of 
mine air into the borehole when mine connection is made. 

An oxygen sensor is set to kill the compressor engine at 6% 02 (30% air - 70% CH4). 
If too much air is pulled into borehole, the compressor will go off. thus allowing the 
entire gas production to flow into mine. 

Because of risk of compressor shut down, CM unit should notify the computer room 
once hole is penetrated so that one of the surface people can go to the compressor 
location and adjust vacuum if necessary. The vacuum should be set to that necessary 
to pull slight vacuum into borehole at mine level. There is a 10 minute delay for air that 
enters the borehole to reach the compressor. 

Computer room may see "high vacuum" alarm at this site. This vacuum alarm is tied to 
the oxygen monitor, and is set to alarm at 0.9 % 02. 

If unacceptable quantities of gas flow from the hole into the mine, use a Tarn LD-275 
packer (orange and yellow) to plug the hole and seal off gas flow. This packer will 
inflate to seal the 4.75" diameter hole. 




to 25' depth 


Seam Rises® 2.6% appx. 



Bevation 


Desired Course 


Casng to 40" depth 


Course Correction > 


Vertical Wei- 


From hate bottom to cavity 


Articulated Weil 



Ran View 


,r Casing set to 618' depth 


open We to 634' dep* 


open hole to 710* depth 
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9-59' casing to 82fdep*i 

-VT open bote from 827* to 8580* depth 


8'Oia.Caiity ( 858.0 ft. - 862.5 ft) 
•Rat Hole' to 935* (8-VT) 
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8B Articulated Well Design - Scale: 1" = 200' 



8B No. 1 Hole 


Goal 

Increase time spent drilling coal. Attempt to use analysis of return cuttings (mud 
logging) to make predictive assessments of when the bit is starting to leave the coal 
formation. Use rig with adequate weight on bit capabilities. 


Problems 

Last minute changes to well plan . 
No dear project oversight from WellTech (prime vendor) 
WellTech rig was not set-up as required - make-up tongs • 
Wilson back-up directional hand inexperienced- 

- Difficulty detecting when bit started to leave coal formation; mud logging inconclusive 
""Difficulty re-entering previously drilled sidetracks; cavity 

Excessive tri-cone bit usage; required fishing job for bit cones and caps 

Casing annulus too large; insufficient fluid velocity to carry solids 

WellTech crews rotated throughout job 

Problems with air; not enough pressure, no spare 

Record keeping problems - missing sidetrack data 

Bubble tube water level measurement becomes blocked 

Low gas production due to damaged coal permeability 


What went well 


PDC bit held up well 
Contract engineer supervision 
Plotting hole path as drilling progressed 

•Geolo-graph* rate of penetration (ROP) recorder kept record of ng performance 
Portable toilets on location 


Lessons Learned 

All hole legs must pass through cavity; keep cavity hole dose to articulated hole 

Best indicator of bit location is ROP 

Attempt to keep bit at top of coal seam; constantly slide "up . 

Have planed plot of hole on large scale map on which to mark progress 

Drill in inert environment; no oxygen, use bacteridde in water 

Do not use flocculent chemicals to dean pit fluid 
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PETROLEUM 

ENVIRO N MENTAL ^ noi 87 . „ ai ^ ctt ^ . ^ ^ M 4 ,* 7M »a 7 

TECHNOLOGIES INC (*l M ry|.<MO0. *»:(»!« 2S*<*» 

July 6, 1997 

To: Mr. Joe Zuptnick \ US Steel 
From: Mr. Larry Thompson \ PET, Inc. 
RE: General 

I have been informed from AMT, that they are ready to start up the closed loop system, on 
Tuesday Jury 8th, 1997. I personally will return for this operation. 

I sooke with Alex, yesterday evening. He informed me that the drilling was completed. We 
di»u«ed -flu* in general to some length. We have worked on some other types ^of chemisjy 
vStas worked much better (in the Lab). As well I have discussed the fluid with Rich, about a 
wwkefio It wouldappear to me that above ground could be drilled on a clos* system, under 
b^uanc^ing a^^ga. buster, in line before the tanks. A closed system has many quality 
features that an i n ground system does not have. 

I am bringing along with me 2 bags of the supembsorbenl polymer OJM) that ^VJ^*f*^' I 
w^gV^cte sine that I think wiU best serve your needs. In addiuon I wiUbringalong 5 
samptesLTyour review as well. Some additional interest has been expressed >ntf«se 
3cti ^ Mr woodv WyatL & Mr. Roy 0*NieL We use virtually tons of these products 

1^^. Tliese^ducts are very stable, easy to use, and perform very 
well in many different applications, with out increasing the waste mass. 

I will see / ydtpthe week of July 7th, 1997. 





PINAL REPORT 

Well: ^^Articaleted Well IB-DDI. 

State: W««t Virginia 

County: Wyoalng 
Project: CoeJ Defaaificatioa 

Elevulon: GL: 19*5. St KB: 1994.5 

Foro*ooc(i): Middle Pens. Allegheny / Poet See* No. 3 

Srad Date: kick / 6-10-97 

JStD: Leg #1-3713' MO Lei «-3604' MD Le t *3-31ir MD 

Total days: 32 / borix. 

Com of well(approx): $ 620.000.00 
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rcganliae the Articulated Well SB-DDI a. 

.Alcfeoagk hole coadltiooB coetribeted to slow trip time, early as the rig was not act «p for, aad workers did not 
appear to be traiaed for efficie* haadliaj of drill collar*, wkiefc resulted la dower tkaa ■or— I pip* trip* ia aad 
oat of tkc hole. Rlf beads A tool pasha became familiar with how drilling rigs haadle pipe/colUn from Rich 
Moists (Wllsoa Duo ■hull Services), they oca were able to ict op toob tad haadle eoeipmea more efBcieatly, 
improviag trip nam rigMfkaady toward ead of opcradoa. Rich ahoold he commeaded lor his l oc ceai fml effom. 

he spent saariag. tftiaag tad repcrnriej the rig crew however, althoogh helpiag the drilUag 

hit effccriveoea a as WOaaa Dwwahole Service* diiaetfoosl drillar. 
•After the vertical well bote mat peactrated oa 6-13 # 3:23 AM, the air package oa ate proved iaeffective ia 
diealadag the horiaoatal well. Beiag that it was Saadsy AM. the two coomtmuii coalda't be broaght iaaatU 
Momay tad they fiaalry arrived # 7PM. Air assist drilllag dida't start aaril 6-17 (Teesday moraiag) • 9AM. 
Dariag this 33hr + timo period, the rig drilled ahead 33' ia the origiael hole aad cat a 96' ride track for the #3 
leg. while waldag for air. Ia doiag so the teas thaa optima* Mt perfonaam n was ptoloaged foe aamaar day*. 
Had the eafScieat air beea oa rile aad ready Saadey moraiag, it is probable that the origiael hole woald have 
boa encoded withoat dm demy, aariag a day of time aad perhaps a bit. 

•The lack of eaaaUr velocity accessary to carry catdage to tarface probabty was the major cease of the exceerive 
Mt wear early oa. Of ate foarteea (14) bits aeed lathe coarse of horiaoamlly driUiag. the average rotatiag daw 
ft .««• was rea mas ahoat 4 an., alms I 5/1* wee rau 10 fan. aad after 8 5/t* wit* air maim: dm trl-cosca 
t. 23 are. The FDC bit however, had mach better raa dam (62.3 art), tppeared to say ia the coal 
thaa dm tri-coees aad the fishiag/magact now for grease caps coald have beea avoided, had PDC bits 
beea raa iaemad of tri-eaaet. It woald accm appropriate to try a FDC bit early oa ia the octt wen. 
-The lack of pall dowa capacity rcdaced the abUlty to overcome drag, aad therefore matt have limited the 

of the tegs. Yoa era aware of this already, 
plea view ami cross eecdoaal graphs pkxriag the coarse of the bit duoagh lac coal were referred a oftea 
while driUiag tad helped ia eaoctparfag chaages ia dm dip of the coal ana. 

•The geolofraph (ittadard oa aost driUiag rigs) wee aeed eateastvely for refeteace « to depths, drill rates, tad 
forrccordiag perpocee. The caaagc ia drill rates oftea iadicaad whether the Mi was goiag eat the top (eradeal 
e) or oat the base of dm aaa (a more rapid raa caaagc). 

aot ccmriarive, cmaiags aaalyris was hetpfel ladetermiMBg whether dm Mt was cattiag oat of the ap 
or the base of the coal. Alto troa visible acetdags iadkamd pomadal Mt or cariag wear problems. 
-A teal das B-wg each a a gaaae ray leg ahoold be tried a sa ladicstor of epproachlag top or bottom of ( 
aaaa. which weedd allow dm bit a be eamwd earlier mad avoid uccwin dog tegs. If alt proved a be worhai 
it woald redact bit wear (ftoa drilfiag oat of da coal) ledwcc dag sat allow for more lateral extearioa ia 
drilllag of dm legs. 

obeervadoaa: *HL Bar. Tech., lac. chemicals were effective ia kaocMag solids oat of dm 
•Wefl rite wag edeqaste ia eiat, althoagh if had beam tay eatller It 


by alt who worked oa kmadoal 

Joe, It was am iamxeariag project to weak with yoa oa, I hope that ay work met with you expectation tad the 

oa of heap ia i am mi lag ftaare efBdcacy. Please call if yoa have tay 
of ack with dm well(a). 


Alex SidUa. 
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Elevation - 1"=100' 


8A Articulated Well #2 



8B No. 1 Hole 


Goal 

Increase time spent drilling coal. Attempt to use analysis of return cuttings (mud 
logging) to make predictive assessments of when the bit is starting to leave the coal 
formation. Use rig with adequate weight on bit capabilities. 


Problems 

Last minute changes to well plan 
No clear project oversight from WellTech (prime vendor) 
WellTech rig was not set-up as required - make-up tongs 
Wilson back-up directional hand inexperienced 

Difficulty detecting when bit started to leave coal formation; mud logging inconclusive 

Difficulty re-entering previously drilled sidetracks; cavity 

Excessive tri-cone bit usage; required fishing job for bit cones and caps 

Casing annulus too large; insufficient fluid velocity to carry solids 

WellTech crews rotated throughout job 

Problems with air; not enough pressure, no spare 

Record keeping problems - missing sidetrack data 

Bubble tube water level measurement becomes blocked 

Low gas production due to damaged coal permeability 

What went well 

PDC bit held up well 
Contract engineer supervision 
Plotting hole path as drilling progressed 

"Geolo-graph" rate of penetration (ROP) recorder kept record of rig performance 
Portable toilets on location 


Lessons Learned 

All hole legs must pass through cavity; keep cavity hole close to articulated hole 

Best indicator of bit location is ROP 

Attempt to keep bit at top of coal seam; constantly slide "up". 

Have planed plot of hole on large scale map on which to mark progress 

Drill in inert environment; no oxygen, use bactericide in water 

Do not use flocculent chemicals to clean pit fluid 

When flushing holes with air, add 10 - 20 gpm fluid to prevent motor damage 


8A No. 1 Hole 

Goal 

Demonstrate the feasibility of conducting methane pre-drainage activities from the 
surface using articulated drilling. Demonstrate a method to reliably de-water the 
horizontal well bore. Drill under balanced. 

Problems 

Wilson concurrence of well plan only at last minute 

No clear Droiect oversight from WellTech (pnme vendor) 

av5!jS*SSi not set-up as required - make-up tongs/ dies; pull down capab.l.ty 

Wilson back-up directional hand inexpenenced 

Difficulty detecting when bit started to leave coal formation 

Morning reports not available 

Failed to reach target depth - torque & drag exceeded expectations 

Flow Line not adequately secured 

Rig floor progress plots were not kept up 

Difficulty re-entering previously drilled sidetracks to clean holes 

Awk^ard^endor organizational structure - WellTech, Wilson, S.W. Jack 
What went well 

Perfect radius - intercepted +/- 2 ft of cavity 
Pump jack de-watering pump system 

Lessons Learned 

Involve field crews in well planning process 

Use contract field engineer to oversee drilling operations 

Have flow lines buried 

Use correct drilling rig for the job 

Clean-up drilling fluid in order to detect changes in formation 
Take decisive action when bit leaves coal; pull back and sidetracx 
Use MWD to get into previously drilled holes to flush 



it A No. 2 Hole 

Goal 


Use gamma log while drilling (LWD) device to predict when drill bit is about to leave 
coal formation. Test the use of electra-magnetic (EM) tool for survey data link. Attempt 
to duplicate production seen in 8A No. 1 Hole, while decreasing time (cost) of drilling. 
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P.O. Box 3044 

pta . (6 i6^>29-2730 CimiS bWUKUX LLC T»ve»« Cfcy. Ml 4 *83-3046 


United States Steel Mining Co., L.L.C. 
FINAL REPORT 
Wc il: Articulated Well 8A-DD-2a 

State: Wcst Virgioia 

County: Wyoming 
Project* Coal Degasification 

Elevation: GL: 1472.89 KB: 1475.0 

Formation(s): Middle Penn. Allegheny / Poca Seam No. 3 

Snud Date: kick /. 8-31-97 

Final TD: Leg # 1 =847-3206MD, Leg #2 = 1 1 1 1 -3233MD, Leg # 3 =793 -3680 MD 

Total days Drillingkick: 13 / horiz. 

Cost of directional well(approx): $ 307,000.00 

Cost of project drilling(approx): $ 450,000.00 

Date: Activity: . . 

8/22-8-28 Waiting for purchase order (USM- Wilson negotiations) 

-8/25 SWACO centrifuge &gas buster arrived at site, WellTech dozer assist turnaround truck. 

Justice unload equip. &spot on location. 
-8/27 Move Gene D.Yost A Sons rig 12 (Jasswell) in and spot equip. 
-8/28 Move in steel pit and fillwith Fresh water, set up gas buster/centrifuge. 
8/29 Rig up rig & flowlines. 
8/30 Welding up flowlines. 

8/31 7AM start making up BHA, TIH w/ 4 3/4" bit, 3 deg. mud motor, subs, collars and tubing. 
Start mud pump, fillhole, repair flow line leaks, replace swivel packing, start drilling® 7:45 
PM 8-31-97. Drilled from 589' MDto 624* MD. Got stuck during connection. Worked dril 
string free & 1:15PM. Repaired swivel leak, resume drilling angle. 

9/1 Drilledangle taking surveys every 5' MD. Top of Poca seam 14 at 642'MD, Drilledah- 
to 703', cite BU.TOH. Lay down 3 deg. mud motor, and bit (bit #1 worn out), pick up 
deg. mud motor and bit 12 4 3/4" Smith MF15GP (used 9 8B-DD-1A) BHA & TIH. R. 
hole last 20'+-. Resume drilling 9PM 9-1-97. Drilledahead to 7 IT MD. TOH to cha 
angle of motor. Pick up 4 deg fixed motor, TIH resume drilling 6:30 AM 9-2-97. Dm* 
ahead cutting angle to 730' MD 

9/2 Drilledangle taking surveys every 5' MD. Top of Poca seam #3 at 73l'MD, Drilled oi 
bottom of #3 seam continued sliding ahead to 773', circBU.TOH. Lay down 4 deg. mu 
motor, and bit (bit 12 faircond.), pick up 1.5 deg. mud motor and bit #3 "PDC"type, 
3/4" GeoDiamond M20S, (recond. from 8B-DD-IA) BHA A TIH. Drilledahead to 832* M 
missed target. Evaluated data, drilledahead to 845* set drill string at bottom, MIRUDow* 
(from nearby job) pumped 22bbls fr. water attempt to frac into vert hole. Not successful 
Pick up drill string, TOH stop and resurvey hole from bottom to top. 


Articulated Well 8A-DD2a Report Page 1 



ell 8A-DD2a l^tL REPORT continued: 

UJavina Directional Surveys wireline truck, run gyro RDMOJavias, evaluate results. TIH 
tn open ended tubing, MIRUDowell; spot 60 sack kick plug ® 844' MD. Break circ. w/ 
5 bbl fw,mix60 sacks at 15.6 - 16 ppg, 12.5 bbl slurry Cl'A'cement 2% CaCl lt plug down 
12:40AM, 9-4-97. Remove Dowell connection, rig pulled 12 jts, hook up swivel and circ. 
1/2 hr <Q 480'; returned approx 10 gal cement water after 4 min. TOH. WOC. 
WOC, TIH w/ bit #4 [Smith MF37DP, SN LM5973] tag cement at 480'. Drillingcement @ 
1040 AM drill to 584', TOH moderate wear on bit #4. Pick up 4 deg mud motor/BHA, TIH, 
begin kick 0 4PM 9-4-97. Drilledahead to 667'MD, POCA seam #4 ® 653 -656;MD. TOH 
to change bit A motor. Bit #4 shanks worn. Pick up bit 15 [ Smith MF37DP, SN LM5973 
] 2.12 deg mud motor/BHA A TIH. Drilledahead to 707'MD, circulate to trip for higher 
angle mud motor. 

9/5 TOH w/ bit #5 A 2. 12 deg motor, pick up 3 deg motor A TIH rerun bit#5. Drilledahead to 
731'MD, TOH lay down 3 deg motor, pick up 4 deg. motor A TIH . Drilled ahead to 793'MD, 
TOH lay down 4 deg motor and bit #5 (worn on shanks, rerunable), pick up bit #6 [ 
RERUN GeoDiamond M20S JR3911A ], 1.875 deg mud motor/BHA A TIH, Drillahead to 
808* lost circulation. Start air compressor on vertical hole, could not unload articulated well. 
Pump fluid into art. well, circulated up out of vert, hole, bring on air and surge back out of 
art. hole. Unloaded art. well. 

9/6 Drilledahead past vert, hole, began turn and head due East at approx. 1615MD. Drilled 
due East to 2481' MD, in POCA seam #3. - 

9/7 Drilledahead due East in leg #3 to 2733*. Pulled 10 joints to check drag of drill string, 
unload hole with air, (guess) estimate gas rate © approx. 70-100MCFPD rate, water &l 
approx. 8-10 GPM rate (+-300BPD). TIH and resume drilling. Drilledahead in POCA Seam* 
#3 to 3427* MD, (occasionally scraping top and bottom shale beds). 

9/8 Drilledahead due East in leg #3 to 3680MD. Pulled 80 joints to start leg #2. Kick off at 
llll'MD, drillazimuth to get due East, cut corner approx 49* wide. Drilledahead in POCA; 
Seam #3 in leg #2 to 1944'MD. 

9/9 Drilledahead in POCA Seam 13 in leg #2. Well making water while drilling at approx. 20 
BPH. Justice vacuum trucks hauled 4 loads off of reserve pit. Drilled to TD of leg #2 ; * 
3233' MD, ® 2:05AM 9-10-97. Circulate TOH to check bit and replace mud motor. 

9/10 TOHtocheck bitand replace mud motor. Bitf3/6 inv.good condition one chipped to< 
Pick up new mud motor w/ 1.875 deg< BHA TIH to 84T. Begin kick for leg 11. (North 
leg). Drilledahead in POCA Seam 13 in leg #1 cut turn to due East. Well made appr 
10 Bbl/hr. water while drilling. Justice vacuum trucks hauled fluid off of reserve pit Ahaulec 
in 3 loads of gravel. Drilledahead in leg #1 to 2072'MD ® 8AM 9-11-97 

9/11 Drilledahead to 3206'MD TDof leg 1 «12:50AM 9-12-97. Circulated clean fresh water t 
clean up leg. TOH w/ 99 joints (2 7/8"x 8.7#/PH-6) tubing and BHA, lay dowi 
motor,bit,bent sub.monell collars, pick up bent joint tubing, getting ready to TIH <Q 8AM 

9/12 TIHw/ bent jointtubing, MWD tools, and tubing to approx. 1500'MD, circulated clean fres 
water to clean up leg#3. TOH to UU\ TIH into leg 12 circulated clean fresh water i 
clean up leg#2. TOH lay down tubing BHA. Flow test vertical well at 250 MCFD+ rai 
while TIH. Out of hole ®2:30AM 9-13-97. RDMO Yost rig; slacked on location. 


Articulated Well 8A-DD2a Report Page 2 


Unite i ^tates Steel Mining Co., In$ 
Drilling Summary 


e^i 


d: (all 4 3/4') 

/ Model 

Smith MF37DP (new) 
SN LM 5974 

21 Smith MF15GP (used) 
SN LM 3721 

3/ GeoDiam'd M20S(refurb) 
SN JR39U 


4/ Smith MF37DP (new) 
SN LM 5973 


5/ Smith MF1SGP (new) 
SN LM 3477 

6/ GeoDiamond M20S (rebuilt) 
SN JR39U (bit 3 reran) 


Footage In-Oot: Rotating Hrs: 
489 , -763' (cniv) 3.5 

703*-773' (cm) 3.5 

773 '-844' (failed leg) 1.5 

484'-583' (dress cast) 6.2 

5S3'-m (curv) 3.5 


793 , -3680* ( leg 3 ) (27.0) 

llir-3233' ( leg 2) (11.75) 

847* -3206' ( teg 1 ) (15.5) 

Bit #6 total- 24~22 


Condition: 
shanks worn/junk 


excellent condition 


shanks worn/junk 


shanks worn 


V. Good condition 


Total articulated well rotating hours - 


72.45 
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nervations (Improvementftom last well): 

» be "M^ve ^ below * — 
•interns of drill rate, even »Jf j^l/had minor wear and could have 

•as far as durability; after 55.75 rooting hrs. itouty nao ^.^ 
conceivably been used to drill much longer • ™ s T B,n>,ea 

otherwise have been <*<*W '»>• , ^ miued attempt) 

-Only 5 bit. were used in the «he? factors such as length of 

^rrus rrr co.^ «,,«.,«*...», 

^'shT^^^ 
^Ta--"^ 

— 2 Lilting bit'wear and drill string 

sticking and drag P«J«" drag and allowed for greater extension and made 

Pulldown improved drill rate, overcame 
"Se uTof cTmbenooe drill collar. unaeceMfy. 

-Directional Guidance Accuracy ^^^^^ ug , e of the bit path quicker and with mot* 
iSSry^^mi' 'S H& sLnp.es a. indications ofwhas was be,., 

.rinte^ we., me geo.ogr^h helped for referees. farasdep*, formrfon/driU ra, 
£?Z> for bit hour data and work recording purposes. 

information. 

Suggestions/Recommendations: ^ direct the slope so that any leaks 

out of the dirt/mud and can be tallied more ea«iy. comnunicu 
... Aswu oentiooed in the well site "^JT^I^JTZ ui driller can respc 
and reviewing of d*. between coune. 

...T«,r^" 5525351 » 

JftSST « "^£2 ^ US? aSr^ere^ 
TVD/ MD) to assist dir. driller in choosing the correct ang. 

subsequent legs. 
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pit) allow* MWD/GR tools 

- tair.'SS sSSaas ans sr— — - - 

• look into a pull down n * 
MWD tools. 

need any assistance, aovi 
Best of luck with the wcll(s). 

Alex Sicilia 
Consultant 


Arti cu»«cd Wd. »VDD-2. R«P0« W 



ft.U. 3 " gA lOtU hMffl pu«p 

_C o*l TO L A *>1Q 5^L TO, 772' — 






















• 















r 





























• 

L 


-^Coa{ .701,3. 4*3*5:1 

— lT ,-<- 



1 

i 
i 



nil 


] jz*y>.'^5 a. 7 /? = 730.5- 


,.. II, 


8B No. 2 Hole 


Goal 

Reduce cost of drilling operation by reducing non-productive time. Look for further 
efficiencies in drilling operation. Test extended reach (3200 feet) effect on torque and 
drag. Test well performance (gas flow) after drilling each leg. Evaluate the need to re- 
clean all holes after all drilling is complete. 



Well Plan 8B No. 2 Well 

see attached survey sheet for course description 
Leg 1 (First to be drilled) 

Begin radius at hole TD (est. 625 measured depth). Drill with adjustable motor set to 3 
degrees. Overall build rate in radius is 45 degrees/100*. 

Enter top of coal seam. Trip out and switch to 1-1/2 degree bend motor. 

Continue drilling to intercept cavity. Begin under balanced drilling. 

After cavity, drill at AZ=132.17 for 400 feet. Begin left turn to Az=90 with 14.29 degree / 
100 feet build rate. 

Drill to 4826 md on 90 degrees azimuth. 


Leg 2 (second to be drilled) 

Pull back and side track at 1082 md. Begin left turn to 90.0 degrees azimuth with a 
14.29 degree/100' build rate. (Turn may be begun 30 feet early if build rate is 
questionable). 

Drill to 3952 md on 90 degrees azimuth. 


Leg 3 (last to be drilled) 

Pull back and side track at 912 md. Begin left turn to 90.0 degrees azimuth with a 
14.29 degree/1 00* build rate. (Turn may be begun 30 feet early if build rate is 
questionable). 

Drill to 4714 md on 90 degrees azimuth. 


Clean out 

Trip out and remove motor. Use 2 degree bent sub and clean out holes 1 and 2. 
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December 12, 1997 

To: Earl Cook 

Boney Stacy 
Jay Martin 

From: Joe Zupanick 

Subject: DW-4 


In planning for the unexpected, please consider the following regarding the de- 
watering pump at DW-4: 


When a pump failure occurs in a normal articulated hole: Residual reservoir 
pressure will continue to flow coal seam produced water into hole. Water builds 
only to residual coal pressure level (say 1 10 feet), then water flow into hole 
stops. (See diagram "A"). 

When a pump failure occurs in the DW-4 hole: Water inflow is from aquifer far 
above coal. Water level in the hole continues to rise past reservoir pressure. 
Water begins to infuse coal; water level continues to climb to 500'. Pressure on 
packer in mine exceeds 200 psi. (See diagram U B"). 

Rather than use low pressure "balloon" type packer, I suggest we use 
conventional "thru" type (TAM) packer to seal the hole. If surface pumping unit 
goes down, it will take 16-24 hours to change it out. During that time, we need 
to plumb the packer to 2 inch hose, and route the hose to return entry. Open 
the valve on the packer and allow water (and some gas) to flow out of borehole 
through packer, into return entry. Excessive water pressure would be kept off of 
the coal and the packer, thus preventing the "blow ouf experienced with 
"balloon" type packers in the past. (See diagram U C"). 
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Location Plat - 8B~iculated DeGas Weils - No.CTffstaliation 

= S-:-C:3 - 0<'''6 3B-DD2 - 08/15/?7 


Surveyed 1 


3B-002o (Articulated OeCos) 


88-002 (Vertical DeWoter) 

'Jorth 55569.598 


Topo Dev. 


MiEi. 


":2 i :omi Jeoth ji c-;ver 


Dev. 15'fl.U n/g 
::oiEl. :59.3 

'50.1 total depth of cover 



//art! ^b^/ru O* 
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DW-5 

Comments from previous projects 

Start drilling with pits empty rather than full. 

Use more accurate method to line up subs (laser). 

Have compressors plumbed to hole prior to start of project. 

Find method to survey closer to bit. 

Have telephone in MWD trailer, 

Plan location, design lay-out of equipment. 

- Have fiberglass joint ready for explosive charge. 

- Remember, side tracks in coal drop angle. 
Make target well above the coal seam. 

Verify tool inspection for every connection that enter the hole. 
Perform safety checklist prior to start of job. 
Have pipe racks or tub on location at start. 

When drilling coal, view MWD gamma / TVD plot every 30 feet (minimum). 


KrtnmrnAtifkfram previous projects 

Poor Start-up; Centrifuge plugged from not washed clean on previous job. 

- Pumps need suction strainer to prevent leaves/trash from being pumped down hole. 
Tank needs to be agitated so that centrifuge can continuously clean fluid. 

- Drilling must stop when solids control is not funcggoiog. 
Communications! Must have telephone contact. 

First shot was not landed at correct depth. 

Second shot (Austin powder) didn't have enough force. (10 feet of 1-1/4" permissible). 

Third shot didn't land correctly. Should have re-run another fiberglass joint. 

Need to keep better records ... .motors changed out at what depth. 

What type of motor are we using? Do we know what flow rate we should be using? 
We are using 90 gpm... why? 

Fiberglass joint need to be well perforated. 

First radius overshot cavity... waited too late to change over to 1.88 motor. 

Need to have progress meeting with project engineer at 30* 45° and 60° of angle 
-) Running upside down worked well, need to recognize effect of magnetic of motor. 
-*-> Don't put locations on top of the mountain. Too much TVD. 

Look for air lift valves. 

~$ MWD - 5 trips for MWDjQfailures. (^software 

Cavity and Radius holes are too close together. Space further apart. Find cavity by 
side track rather than explosives. 

Attempt to sidetrack into cavity ... projected build only gives 4 feet of distance. (Why 
attempt for 4 feet). 

Fire Drill - Conduct fire drill... Where are extinguishers; How many are available? 


Need third driller, especially while building radius. 

Have Float sub made to minimize distance from survey tool to bit (Acme x PH6) 
Have phone communications with rig at any remote cavity hole site. 
Use pressure rated rotating head (400 psi min.) 

Remember - build rate drops in last 30 feet above the coal. All but one hole has gone 
into the bottom. Average total build rate for top section of hole is 52 / 100'. 

Survey at closer interval while approaching cavity. 

Use the predicted average grade as a guide to steer up or down. Don't wait for gamma 
to indicate that we left the coal seam. 

Have pressure gage on air lines. Gage on air compressor reads minimum unloading 
pressure. 

All wells have lost azimuth angle in radius. Compensate from the beginning. Take 
immediate and decisive action to correct azimuth drifting from target. 

Recognize battery life is not what we expect. Plan to change out during trips. 

Need spare air compressor plumbed into system. 

Welding on flow lines - Test with CH4 meter prior to cutting and welding. Be sure of 
environment within vessel or pipe before welding. 

Plug ports on well head to keep rocks and debris from entering well. 

Use collar below wellhead to restrain inner string on cavity hole. 

Cement Jobs - Use 100 percent excess, circulate fluid in hole, cement, pull up, circulate 
out excess. 

Calculations - Have calculations reviewed (checked) by others. 
Smith Bits - rock bits don't seam to last as well as some others 
Change Motors - Always some correction in tool face. 

Running survey tool upside down - Apply correction for magnetic influence. Re-run 
surveys when tripping back in hole with 1.88° motor and proper non-mag spacing 

Set steel pit on solid ground away from steep slope. Have pit level. 


Run Gyro Surveys of both holes prior to start. 
Verify the cavity is drilled to full 8* diameter. 

Freeze protect water handling equipment What isn't protected, install with grade and 
drains. 

Documents - IADC rig activity sheet filled out accounting for every hour. Slide & rotate 
sheets kept in dog house and provided with survey data at the end of the job. 

Use float valve above motor to keep from pulling "wet string" while drilling curve. 

General Comments From Wilson: 

Need oil-field type drill rig w/ 24 hour staff 
Re-design drilling pit 
Contract structure 
Staff: 

1 project engineer / one site supervisor 

2 directional drillers 
2 mwd operators 

4 rig hands 

WellTech must verify cavity completion to full diameter 

Reserve pit on same elevation as location 

Safety floatation device in reserve pit 

Begin radius 120* off top of coal. Drill with 4° motor 

Winter drilling... keep air on location to blow out flow line. 
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3/20/98 - 

Project Summary - DW-9 

Have well head below ground level prior to MIRU. 

Have plats, coordinates, and well diagrams prior to start of well. 

Accurately correlate position of Poca 4 Seam while drilling. Do not attempt to re-log 
with bit turning. 

Start curve with 4 degree motor 5 feet lower (105 above coal). Consider designing 
curve for 3 degree motor. Can we get a 3.5 degree motor? 

Need summary of build rates for 1 .8, 3.(5 and 4.0 degree motors at different intervals 
(coal, immediate roof & floor rock, main roof rock). Too much guessing about 
performance while good historical data exists. 

Have flow lines to gas buster set up with cut-off valve in order to test connection with 
cavity well. 

Have swedge on hand in order to pressure up on well to connect with cavity if 
necessary. 

• Safety line in pit. 

Have extra rig phone at steel pit and at off site compressor location. 

Modify steel pit (shorter). 

Install pressure gage in air compressor lines. Record pressures in rig report daily. 

Have water pump at creek supply water. Don't pay to haul water 300 feet. 

Keep bactericide in pit water. Add !4 jug per day. Record in rig report daily. 

Blow line (air) from gas buster must be steel. Line must be very short or be 
restrained. 

When drilling greater than 3000* MD, additional time spent in 1 5* check shots may I 
worth while. 

Well becomes over-balanced at 4100' MD (pits loose water). What is annular 
pressure at this depth? 
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